WIRE CONNECTING CONNECTOR 



BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

5 The present invention relates to a wire connecting 

connector for connecting an electric wire. 

2. DESCRIPTION OF THE RELATED ART 

An equipment accompanying an electric wire, for example, 
a fuel injection valve 1 shown in Fig. 1 which electronically 

PI 

pIlO controls a fuel injection amount to a combustion chamber of an 
^ engine is structured such that a fuel injection amount from a 
nozzle Ic is varied by controlling the degree of opening a needle 

•=f valve lb based on a control electric current applied to a solenoid 
s coil la. The fuel injection valve 1 is structured such that 

j >15 a harness for applying a control electric current is connected 

Q 

%j to the fuel injection valve 1 through a wire connecting connector 

13 

p 2 after the fuel injection valve 1 is mounted to a cylinder head 
(not shown) . 

The wire connecting connector 2 comprises a male connector 
20 3 shown in Fig. 2 and a female connector 4 shown in Fig. 3. The 
male connector 3 is integrally protruded from a head portion 
of a housing Id that carries the solenoid coil la. A pin- shaped 
male terminal 5 protrudes within a tubular receptor 3a. 

On the other hand, the female connector 4 is structured 
25 such that an inserting body 4b which is to be fitted to an inner 
circumference of the receptor 3a is provided within a housing 
4a. The housing 4a is fitted to an outer circumference of the 
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receptor 3a. A crimped terminal 6 as the female terminal is 
received within the inserting body 4b. A harness for applying 
the control electric current is connected to this crimped 
terminal 6 . 

The connection of the wire connecting connector 2 is 
performed by inserting the female connector 4 to the male 
connector 3, whereby the inserting body 4b and the receptor 3a 
are fitted to each other and the male terminal 5 is inserted 
into the crimped terminal 6 to be electrically connected with 
each other. At this time, the structure is made such that a 
liquid tight function with respect to an inner circumference 
of the receptor 3a is secured by a packing 8 provided on the 
outer circumference of the inserting body 4b. and a liquid tight 
function in a receiving portion of the crimped terminal 6 can 
be secured by a rubber plug 8a provided at the introducing portion 
of the harness 7 . A disengagement prevention can be achieved 
by engaging an engaging projection 3b protruded from a tip end 
portion of the receptor 3a with a recess portion 4c of the housing 
4a. 

An elastic contact piece 6a is provided within the crimped 
terminal 6 so as to securely perform an electric connection 
between the terminals , and the male terminal 5 is structured 
such that it is inserted into the crimped terminal 6 by compressing 
the elastic contact piece 6a. 

However . in the wire connecting connector 2 mentioned above , 
the crimped terminal 6 to which the male terminal 5 is inserted 
is provided with a receiving portion A formed in a rectangular 



column shape so as to receive the elastic contact piece 6a, a 
harness fixing portion B for fixing the end portion of the harness 
7 from which a coat ing material has been peeled of f , and an engaging 
shoulder 9 with which a lance C protruded from the housing 4a 
5 is engaged, and the like, which makes the construction of the 
terminal complex and leads to high production costs. 



SUMMARY OF THE INVENTION 
In view of the above consideration, an object of the present 
:10 invention is to provide a wire connecting connector which can 
4i simplify a terminal structure so as to reduce a cost by forming 
a female terminal in a fork shape and gripping a harness and 
an opposing male terminal in the fork-shape part. 

In order to achieve the object mentioned above, according 
'15 to the first aspect of the present invention, there is provided 
a wire connecting connector comprising a first connecting body 
y- from which a male terminal is protruded, and a second connecting 
body which is fitted to the first connecting body and from which 
a female terminal to which the male terminal is inserted is 
20 protruded, wherein the female terminal is formed in a fork shape 
having an opening arranged to oppose the male terminal, wherein 
an acute angle portion which bursts through a coating body of 
a harness is provided between the tip portions of the fork part, 
and a conductive wire connecting portion which grips a conductive 
25 wire portion of the harness that has been burst through by the 
acute angle portion is provided between the base end portions 
of the fork part , and a terminal receptor to which the male terminal 
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is inserted is provided between the middle portions of the fork 
part. 

In this wire connecting connector, since the female 
terminal is formed in a fork shape and the acute angle portion, 
5 the conductive wire connecting portion, andthe terminal receptor 
are respectively provided between the tip end, base end, and 
middle portions of the fork shape part, it can be connected to 
the harness by first bursting through the coating body of the 
harness with the acute angle portion and guiding the conductive 
yjlO wire portion to the conductive wire connecting portion so that 

f/i it is held there. The connection of the wire connecting connector 

ill 

'il. is completed by mutually fitting the first connecting body to 

,^1 the second connecting body in this state and inserting the male 

f terminal to the terminal receptor. While it is necessary that 

^*15 the female terminal be provided with the acute angle portion, 

C3 ' 

'=^^1 the conductive wire connecting portion, and the terminal 

C3 

I * receiving portion, it is sufficient to form them in the opposing 
side of the fork part, and therefore, the structure can be 
simplified. 

20 According to another aspect of the present invention , there 

is provided a wire connecting connector as recited in the first 
aspect, wherein a disengagement prevention means for holding 
a fitted state of the first connecting body and the second 
connecting body is provided between the first connecting body 

25 and the second connecting body. 

Since the disengagement prevention means for holding the 
fitted state between the first connecting body and the second 
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connecting body is provided, the electrical engagement state 
between the male terminal and the female terminal can be stably 
maintained by the disengagement prevention means. 

According to still another aspect of the present invention , 
there is provided a wire connecting connector according to the 
second aspect , wherein the disengagement prevention means also 
serves as a positioning means which determines a relative 
rotational position between the first connecting body and the 
second connecting body. 

According to this wire connecting connector, since the 
structure is made such that the disengagement prevention means 
also serves as the positioning means for determining the relative 
rotational position between the first connecting body and the 
second connecting body by setting a disengagement prevention 
position at which the male terminal and the female terminal oppose 
to each other when fitting the first connecting body to the second 
connecting body . The male terminal and the female terminal come 
to oppose with each other by their relative rotation toward the 
disengagement prevention position of the disengagement 
prevention means. The male terminal is securely inserted to 
the female terminal by relatively pressing the first connecting 
body and the second connecting body to each other in this state. 
Since the disengagement prevention means is also used as the 
positioningmeans , the structure of the wire connecting connector 
can be simplified. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a cross sectional view of a fuel injection valve 
showing an arrangement of a proposed wire connecting connector; 

Fig. 2 is a cross sectional view showing a male connector 
of the proposed wire connecting connector; 
5 Fig. 3 is a cross sectional view showing a female connector 

of the proposed wire connecting connector; 

Fig. 4 is a perspective view of a state in which a first 
connecting body and a second connecting body are separated, 
showing one embodiment of a wire connecting connector according 
'll-O to the present invention; 

^ Fig. 5 is a cross-sectional front view of the state in 

Js'J which the first connecting body and the second connecting body 
J': are separated, showing one embodiment of the wire connecting 
connector according to the present invention; 

NlS Fig. 6 is a cross -sectional side view of the state in which 

CiJ 

%| the first connecting body and the second connecting body are 
1=4 separated, showing one embodiment of the wire connecting 
connector according to the present invention; 

Fig. 7 is an enlarged perspective view of a female terminal, 
20 showing one embodiment of the wire connecting connector according 
to the present invention; 

Fig. 8 is an enlarged cross sectional view of a portion 
X in Fig. 5, showing one embodiment of the wire connecting 
connector according to the present invention; and 
25 Fig. 9 is an enlarged cross sectional view of a portion 

Y in Fig. 6, showing one embodiment of the wire connecting 
connector according to the present invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
An embodiment of the present invention will be described 
in detail below with reference to the accompanying drawings. 

A wire connecting connector 10 according to the present 
embodiment has a male connector 11 as a first connecting body 
and a female connector 12 as a second connecting body as shown 
in Fig. 4. The male connector 11 is formed at a top portion 
of an equipment 13 such as a fuel injection valve or the like. 
As shown in Figs. 5 and 6, an inserting portion 13b having a 
reduced diameter is formed from a general portion 13a of the 
equipment 13 , and a pair of male terminals 14 and 14a are protruded 
from a tip end of the inserting portion 13b. The male terminals 
14 and 14a are formed in a flat plate shape arranged in a "geta" 
or wooden clogs support form at a predetermined interval. 
Furthermore, end portions of the male terminals 14 and 14a to 
be inserted within the inserting portion 13b are connected to 
an electric operating part of the equipment 13. 

The female connector 12 is open to the male connector 11 
side and is formed in a tube shape having a bottom which is capable 
of fitting to the inserting portion 13b, and a pair of female 
terminals 15 and 15a are provided in the inner side of the bottom 
portion 12a. Each of these female terminals 15 and 15a is 
structured by bending a strip- like flat plate in an L shape to 
form a terminal portion 16 at one side of the bent part and a 
supporting portion 17 at the other side of the bent part, as 
shown in Fig. 7. The supporting portion 17 is inserted in the 



bottom portion 12a of the female connector 12 to be parallel 
thereto and is fixed, and the terminal portion 16 is vertically 
protruded from the bottom portion 12a. 

The terminal portion 16 is provided with an opening 18 
formed in a fork shape at the lower end side of the drawing to 
oppose to each of the male terminals 14 and 14a. An acute angle 
portion 21 which bursts through or tears a coating body 20a of 
a flexible flat cable (FFC) 20 as a harness (see Fig. 8) is provided 
at the tip end portions of a fork- shape part 19. Furthermore, 
a conductive wire connecting portion 22 which grips a conductive 
wire portion 20b of the FFC 20 that has been burst through or 
torn by the acute angle portions 21 is provided between the base 
end portions (at the supporting portion 17 side) of the fork- shape 
part 19. A terminal receptor 23 to which each of the terminals 
14 and 14a is inserted is provided between the middle portions 
of the fork- shape part 19. 

The acute angle portion 21 is inclined so that opposing 
inner side of the fork-shape portion 19 forms a tapered shape, 
and each of the tip end portions is formed with an acute angle. 
A gripping width Wl of the conductive wire connecting portion 
22 is determined corresponding to a diameter of the conductive 
wire 20b, and the conductive wire connecting portion 22 is formed 
to be slightly narrower than the diameter of the conductive wire 
20b. The conductive wire 20b is guided to the conductive wire 
connecting portion 22 and is held after the coating portion 20a 
of the connecting end of the FFC 20 is burst through by the acute 
angle portion 21. The FFC 20 connected to the conductive wire 
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connecting portion 22 is taken out from an opening 12d formed 
on a side of the female connector 12 and is connected to an electric 
power source { not shown ) . The inserting width W2 of the terminal 
receptor 23 is determined corresponding to a thickness of the 
5 male terminals 14 and 14a, and the terminal receptor 23 is formed 
to be slightly narrower than the thickness of the male terminals 
14 and 14a. 

The main part of the wire connecting connector 10 according 
to the present embodiment is structured in the manner mentioned 

10 above. In the present embodiment, a pair of extended portions 
12b and 12c to be fitted to the general portion 13a of the male 
connector 11 are further provided at the opposing sides of the 
opening of the female connector 12 mentioned above, as shown 
in Figs . 4 and 5 . Engagement holes 24 are formed at the extended 

15 portions 12b and 12c. On the other hand, a pair of engagement 
projections 25 is protruded from the corresponding part of the 
general portion 13a of the male connector 11, thereby 
constituting a disengagement prevention means. 

Furthermore, the disengagement prevention means is 

20 structured such that a relative rotational position between the 
male connector 1 1 and the female connector 12 is set to a rotational 
position at which the respective corresponding male terminals 
14 and 14a and female terminals 15 and 15a oppose to each other. 
This can be made by coinciding a width in the circumferential 

25 directions of the engagement holes 24 and of the engagement 
projections 25. As such, in the present embodiment, the 
disengagement prevention means is structured to also serve as 
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a positioning means . 

At the fitted inner portion between the male connector 

11 and the female connector 12 , a water proof function is applied 
by sealing between an outer circumference of the inserting 

5 portion 13b and an inner circumference of the female connector 

12 through an 0-ring 26 and by sealing an opening portion 12d 
for taking out the FFC 20 with a sealing member 27 such as a 
theirmoplastic resin or the like. 

According to the structure mentioned above, the wire 

10 connecting connector 10 of the present embodiment is structured 
such that the female terminals 15 and 15a are formed in the fork 
shape having the acute angle portion 21 between the tip end 
portions, the conductive wire connecting portion 22 between the 
base end portions , and the terminal receptor 23 between the middle 

-15 portions. In order to connect the FFC to the female terminals 
15 and 15a, it is sufficient to burst through the coating body 
20a of the FFC 20 with the acute angle portion 21 and guide it 
to the conductive wire connecting portion 22 so as to grip it. 
In order to connect the wire connecting connector 10 after 

20 connecting the FFC 20 in the manner mentioned above, it is 
sufficient to fit the male connector 11 and the female connector 
12 to each other and insert the male terminals 14 and 14a at 
one side into the terminal receptors 23 of the female tearminals 
15 and 15a at the other side. 

25 While it is necessary that each of the female terminals 

15 and 15a is still provided with the acute angle portion 21, 
the conductive wire connecting portion 22, and the terminal 
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receptor 23, it is sufficient to form them in the opposing side 
of a fork-shaped part, and therefore, the structure can be 
simplified. Since the female terminals 15 and 15a can be formed 
in a single process such as punching a flat plate or the like, 
5 it is possible to largely reduce production costs. 

Furthermore, according to the present embodiment, since 
the disengagement prevention means that comprises the engaging 
hole 24 and the engaging projection 25 is provided between the 
male connector 11 and the female connector 12, an electrical 

yilO connection between the female connectors 15 and 15a and the male 

ill 

m connectors 14 and 14a inserted to their terminal receptors 23 

01 

.S=i can be stably maintained. 

J* According to the present embodiment , since the engagement 

* position of the disengagement prevention means also serves as 

Is* 

Hi 5 the positioning means for determining the relative rotational 

Q 

position between the male connector 11 and female connector 12, 
fc& the male terminals 14 and 14a and the female terminals 15 and 
1 5a oppose to each other by relatively rotating the male connector 
11 and the female connector 12 to the engagement position of 

20 the disengagement prevention means. The male terminals 14 and 
14a and the female terminals 15 and 15a are securely inserted 
to each other by relatively pressing the male connector 11 and 
the female connector 12 to each other, and therefore, connection 
error can be avoided. In this case, since the disengagement 

25 prevention means also serves as the positioning means, it is 
not necessary to provide them as independent structures, and 
the structure of the wire connector 10 can be simplified 
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accordingly . 
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